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A best evidence topic in surgery was written according to a structured protocol. The question addressed
whether there is any beneﬁt in treating infected laparotomy wounds with negative pressure wound
therapy (NPWT). Forty-ﬁve papers were found using the reported search; of which 4 represented the
best evidence to answer the question. The evidence on this subject is limited; there is a single non-
randomised controlled trial, 2 prospective cohort studies, and 1 retrospective cohort study discussed
in this paper. From the available literature, the use of NPWT in infected laparotomy wounds does reduce
the length of hospital stay, the number of dressing changes required and promote faster wound healing.
 2013 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
A best evidence topic was constructed according to a structured
protocol. This is fully described in a previous publication in the IJS.1
2. Clinical scenario
You are the senior house ofﬁcer on a colorectal ward in a Uni-
versity teaching hospital and you are undertaking the daily ward
round. A 55 year old male who underwent a laparotomy for a
hemicolectomy 6 days ago complains that his wound is painful. On
examination his abdominal laparotomy wound looks infected and
is oozing haemoserous ﬂuid. Biochemistry demonstrates an
elevated CRP and white cell count and microbiology conﬁrms a
staphylococcus wound infection. You discuss this case with one of
the wound care specialist nurses who recommends the use of
negative pressure wound therapy (NPWT) to dress the wound in
favour of conventional wound therapy. Unsure if NPWT is clinically
proven to provide beneﬁt in infected laparotomy wounds, you
resolve to consult the literature.ersity Hospital, Norwich NR4
4 (0) 1603 286428.
lop).
ciates Ltd. Published by Elsevier Lt3. Three part question
In patients with infected laparotomy wounds, does NPWT, as
compared to other conventional wound therapies, improve clinical
outcomes?4. Search strategy
Search was completed using PubMed interface: (“abdomen” OR
“laparotomy”) AND (“negative pressure wound” OR “vacuum
assisted closure”). Cochrane Library database was also searched
using the terms: (“Vacuum assisted therapy” or “negative pressure
wound therapy”). A searchwas also done using Google Scholar with
the terms: (“abdominal” OR “laparotomy”) AND “infected” AND
(“negative pressure wound therapy” OR “Vacuum-assisted
closure”). Reference year was limited to 2005 to 2013. Reference
lists of selected articles were also examined.5. Search outcome
PubMed search identiﬁed 186 results. 88 papers discussed
NPWT use in the open abdomen/laparostomy. 12 papers were of
NPWT use in non-infected laparotomy wounds. 85 papers were
irrelevant to the topic. Only 1 paper by Zhen et al. was relevant.d. All rights reserved.
A. Tan et al. / International Journal of Surgery 12 (2014) 26e29 27
BEST EVIDENCE TOPICA search in the Cochrane Library database identiﬁed 128 results.
Of which 25 were reviews, 16 were economic evaluations, 18 were
technological assessments and 4 were method studies. 65 were
trials, of which 57 were trials of NPWT in other wounds, 4 were
relating to NPWT use in the open abdomen, 3 were irrelevant. 1
paper by Mees et al. was relevant.
Google scholar search found 1420 results. Of these, 4 papers that
compared the use of NPWT with conventional therapy in infected
laparotomy wounds were chosen. 2 of the 4 papers were already
selected in the PubMed and Cochrane Library search.
Overall, 4 articles: 1 non-randomised controlled trial, 2 pro-
spective cohort studies, 1 retrospective cohort study represented
the best evidence available and were selected for analysis.
6. Results
The results of the four papers (1 non-randomised controlled
trial, 2 prospective cohort studies and 1 retrospective cohort study)
are summarised in Table 1.
7. Discussion
Mees et al.2 reported a small (n¼ 62) non-randomised controlled
trial comparing the use of vacuum associated closure therapy
(n ¼ 14) to conventional advanced wound care (AWC) therapy
(n ¼ 48) in the treatment of infected abdominal wall wounds seen
over the period of January 2006 to 2008. For the purpose of wound
healing evaluation, the wounds were rated in terms of a wound
score. On days 2 and 4, the vacuum associated closure (VAC) group
had a signiﬁcantly (p < 0.05) improved wound score compared to
the conventional AWC group. At day 12, both groups demonstrated
plateauing of the wound score improvements. The post-treatment
wound scores were not signiﬁcantly different between the two
groups (Post-treatment wound score: AWC 18.5  1.63 vs. VAC
19.69 1.14. Pre-treatment wound score: AWC 12.81 2.91 vs. VAC
17.13  2.5). These results suggest that VAC may be better than
conventional AWC therapy in short term wound healing, but this
beneﬁt is lost with time. It also advised on the ideal length of VAC
use. The VAC group also had a signiﬁcantly (p < 0.05) higher
reduction of wound area (Vacuum assisted closure 3.71  1.35 vs.
AWC 0.8  0.53 cm3/day). Due to inconsistent documentation, only
15 patients participated in the evaluation of wound size reduction.
VACdressings also requireda longer time for changes; smallwounds
(<8  3  3 cm), 10.5  1.71 vs. 15.63  3.15 min; mediumwounds
(8  3  3 to 12  6  6 cm), 12.0  2.69 vs. 24.23  1.60 min; large
wounds (>12  6  6 cm), 15.67  1.92 vs. 31.32  3.75 min). Inci-
dence of incisional hernia in both groups were not signiﬁcantly
different (AWC [n ¼ 38] 18.4% vs. VAC [n ¼ 11] 20.4%).
The study conducted byMees et al. had several limitations. It had
a small sample size of 62 and the patients were not allocated
randomly. Patients were selected for VAC or conventional AWC
therapy according to a set of self-deﬁned criteria. Application of
selection criteria resulted in more obese patients with BMI >40 (5
out of 6) included in the VAC group (p< 0.05) andmore oncological
operations (23 out of 24) in the group receiving standard AWC
therapy (p < 0.05). Furthermore the VAC cohort had higher pre-
treatment wound scores (VAC 17.3  2.5 vs. conventional AWC
therapy 12.81  2.91, p < 0.05) and a larger wound area (VAC
127.77  65.22 vs. conventional AWC therapy 36.22  31.37 cm3,
p < 0.05). Further confounding the results was that the VAC group
received an average of 8.75 days of pre-treatment with standard
AWC therapy. The authors described employmentof prior treatment
with standard wound therapy due to previous experience where
40% of patients who received VAC alone had a relapse of the original
infection. All these factors reduce the reliability of the results.Shrestha et al.3 reported a case series of 9 patientswhodeveloped
deep wound infection with dehiscence and discharge after renal
transplantation from the period of October 2002 to 2006. The 9 pa-
tients were ﬁrst started on conventional treatment for infected
wounds before they were switched to VAC therapy. This switch was
done to all 9 patients after cavities developed and copious discharge
persisted despite being on conventional wound treatment. Results
from the study showed that the use of VAC therapy allows a shorter
hospital stay than conventional treatment (VAC: 5 days, range 2e12
days. Conventional wound therapy: 11 days, range 5e20 days.
P ¼ 0.003). Complete healing was achieved in all 9 patients. This
studywas limited by the absence of a separate control group. Results
from the VAC therapy were compared to effects of the conventional
treatment attempted prior to VAC therapy. Therefore, the results also
suggest that VAC therapy ismore effective than conventionalwound
therapy as it can treat wounds where conventional therapy failed.
The small sample size (n ¼ 9) and sequential uses of treatment mo-
dalitiesmake it difﬁcult to drawanyﬁrmconclusions from this study.
Marquardt et al.4 reported 7 patientswhodeveloped surgical site
infection following median laparotomy which was treated with
NPWT and Polyhexamethylene Biguanide (PHMB) gauze. Average
pain scores of 1.30 were reported using visual analogue scales. On
average, the wounds took 7.43 days to heal. The authors say that
fewer dressing changes were needed with NPWT than with PHMB
moist to dry gauze therapy but no quantitative data was given. Un-
like other studies highlighted in this paper, this study used PHMB
gauze dressing instead of foam dressing. Several studies comparing
gauze dressings and foam dressings have found no signiﬁcant dif-
ference in terms of clinical outcome and cosmetic results.6e9 In a
previous paper Marquardt et al. compared PHMB gauze dressing to
foam dressing.5 Whilst it was claimed that PHMB gauze dressing
allowed faster application (attributed to the ability of the drain to be
wrapped in the PHMB gauze without ‘cutting’ as required when
using foam), no quantitative data on application time was provided
in the report. PHMB gauze dressings also lack protection against
Pseudomonas aeruginosa infection. In this study, P. aeruginosa was
found to colonise the PHMB gauze dressings after 2e3 days. The
work byMarquadt et al. lacks substantial quantitative data and does
not use any form of statistical analysis. Furthermore, the study4 only
suggests that NPWT with PHMB gauze is a safe way of treating
infected laparotomy wounds. It does not compare NPWT to con-
ventional therapy and therefore does not prove that NPWT is better
andmore efﬁcient than conventional therapy. The study has a small
sample size (n ¼ 7) which reduces its reliability. There is also a po-
tential conﬂict of interest as the study was funded by Medela Inc.
Zuo Jun Zhen et al.10 conducted a retrospective cohort study
comparing 70 patients treated with a closed suction irrigation
method (CSIM) and 60 controls treated with conventional saline
dressings. All patients had post-laparotomy wound infection. The
CSIM is amodiﬁcation of the NPWT involving irrigationwith normal
saline and a vacuum pump to collect the irrigant and the wound
exudate. The study found that CSIM resulted in a shorter mean hos-
pital stay (CSIM 9.2 0.1 vs. conventional wound therapy 20.5 0.6
days,p< 0.001), shorterhealing time (CSIM8.10.1 vs. conventional
wound therapy 18.5  0.6 days, p < 0.001) and reduced reinfection
rate (CSIM 7.1% vs. conventional wound therapy 21.7%, p < 0.05).
Of the literature presently available, the work by Zuo et al. has
the largest study size of 130 participants. This paper also uses a
CSIM instead of the standard NPWT. No research that compares the
effectiveness of CSIM against the VAC therapy was found. The re-
sults shown from this paper demonstrate that CSIM can be used in
the treatment of infected laparotomy wounds and is better than
conservative treatment. However, though CSIM is a modiﬁcation of
NPWT, these results may not be representative of the standard
NPWT.
Table 1
Best evidence papers.
Author, date, and
country
Patient group Study type and levels
of evidence
Outcomes Key results Comments
Mees et al. 2012
Germany
62 patients with postoperatively
infected wounds of the abdominal
wall.
Non-randomised
controlled trial
Level 3
Wound score (VAC vs. AWC) End of treatment wound score:
19.69 vs. 18.5
This non-randomised controlled
trial enrolled 62 patients to
compare VAC therapy with AWC
therapy. All wounds included in this
study were cleaned for an average
of 5.19 days with 0.9% Sodium
Chloride lavage, Lavasept gel and
surgical debridement. In the VAC
group, an average of 8.75 days of
AWC pretreatment was done.
Negative pressure was set at
125 mmHg. Dressings were
changed every 2e4 days. AWC
treatment was done with Silvercel,
Promogran Prisma, Trionic, Tielle,
(Systagenix Wound Management,
Norderstedt, Germany).
Before treatment wound score:
(17.13 vs. 12.81)
Vacuum assisted closure (VAC): 14 Wound area reduction (VAC vs.
AWC) (n ¼ 8 vs. 7)
Reduction rate of wound area: 3.71
vs. 0.8 cm3/day (p < 0.05)
Advanced wound care (AWC): 48 Time for dressing changes (VAC
vs. AWC)
Small wounds: 10.5 vs. 15.63 min
(p < 0.05)
Medium wounds: 12 vs. 24.23 min
(p < 0.05)
Patients with immunosuppressive
medication, reduced
immunocompetence, transferred to
another hospital during therapy
and wounds with foreign materials
were excluded. Only wounds of
wound stage 2 or 3 of the European
Wound Management Association
criteria were included in the study.
Patients were grouped according to
a set of self-deﬁned criteria.
Incisional hernia (VAC vs. AWC) Large wounds: 15.67 vs. 31.32 min
(p < 0.05)
27.3% vs. 18.4% (not signiﬁcant)
Shrestha et al.
2007, UK
9 Patients with deep wound
infection with dehiscence and
copious discharge following renal
transplantation.
Prospective cohort
study
Length of hospital stay (VAC
vs. conventional treatment)
Mean hospital stay: 5 days vs. 11
days (p ¼ 0.003)
All 9 patients in this prospective
cohort study were on an
immunosuppressive regimen. In
this study, VAC device (KCI Medical
Limited, UK) was used. The suction
was at a pressure of 100 mmHg.
VAC system was changed every 48
e72 h under aseptic conditions.
There was no control group in the
study. Control results were
obtained from the conventional
treatment the patients had before
trying the VAC therapy.
Conventional treatment was with
percutaneous drainage and
dressing changes. No VAC device-
related complications occurred.
One patient required further
debridement under general
anaesthesia. Complete healing was
achieved in all patients.
Level 4
Marquardt et al.
2010 Germany
7 patients with surgical site
infections after median laparotomy
were treated with NPWT and PHMB
gauze.
Prospective cohort
study
Pain Level (Visual Analogue Scale) 1.30 This cohort study follows 7 patients
with surgical site infection after a
median laparotomy. Invia Wound
Therapy for NPWT (Medela Inc.
Chicago, USA) with PHMB gauze
(Tyco Healthcare Group,
Massachusetts, USA) was used.
Wounds were debrided and treated
with PHMB moist to dry gauze
dressings for an average of 5.3 days
before commencing NPWT with
PHMB therapy. NPWT was set at a
sub atmospheric pressure of
200 mmHg. Dressings were
Level 4 Duration of NPWT needed 7.43 days
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BEST EVIDENCE TOPICThe literature available on this topic is limited, with no high
quality randomised controlled trials. The papers included in this
review are subject to notable limitations and bias. The reports
considered also described variations in negative pressure wound
therapy techniques; this too further complicates interpretation of
the reported outcome measures.8. Clinical bottom line
There have been no large-scale high quality research trials on
this topic. The ﬁndings of this report warrant careful interpreta-
tion and their implications for management of infected laparot-
omywounds. Overall, more high quality research trials are needed
before any ﬁrm conclusions can be drawn on this topic.Ethical approval
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